4,8,12-Trioxatriangulenium tetrafluoroborate (TOTA-BF 4 ): 1 Tris-(2,6-dimethoxyphenyl)methanol (2 g, 4.54 mmol) and pyridine hydrochloride (10 g, 85.8 mmol) were stirred at 220
Tris-(2,6-dimethoxyphenyl)methanol (2 g, 4.54 mmol) and pyridine hydrochloride (10 g, 85.8 mmol) were stirred at 220
• C for 1.5 h. The melt was poured into water (600 ml) and the red precipitate was filtered off. The yellow solution was acidified with tetrafluoroboric acid and the resulting precipitate was filtered off. Recrystallization from dichloromethane gave 699 mg (1. 
12c-Hydro-4,8,12-trioxatriangulen (H-TOTA)
2 : 4,8,12-Trioxatriangulenium tetrafluoroborate (300 mg, 806 µmol) was suspended in dimethoxyethane (150 ml) and sodium borohydride (150 mg, 3.98 mmol) was added. After stirring at room temperature for 2 h, diethyl ether (50 ml) was added and the reaction mixture was stirred for 30 min. Water (50 ml) was added and the solution was stirred further for 30 min. The mixture was extracted with diethyl ether (3 × 100 ml) and the combined organic extracts were dried (MgSO 4 ) and concentrated in vacuo. Recrystallization from ethyl acetate gave 167 mg (583 µmol, 72 %, Ref. Under nitrogen, magnesium turnings (100 mg, 4.00 mmol) were suspended in dry diethyl ether (40 ml) and methyl iodide (250 µl, 4.02 mmol) was added dropwise. After the reactions had started, the mixture was stirred at room temperature for 1 h. A suspension of 4,8,12-trioxatriangulenium tetrafluoroborate (372 mg, 1.00 mmol) in dry THF (100 ml) was added and the mixture was stirred for 1 more h. The mixture was poured into an ammonium chloride solution (50 ml) and the organic layer was washed with water, dried (Na 2 SO 4 ) and concentrated in vacuo. Recrystallization from benzene gave 98 mg (326 µmol, 33 %) of colorless crystals. Under nitrogen, 4,8,12-trioxatriangulenium tetrafluoroborate (100 mg, 269 µmol) was suspended in dry THF (200 ml) and a 0.5 m solution of ethynyl magnesium bromide in THF (20 ml, 10 mmol) was added. After refluxing for 2 h, the mixture was cooled to room temperature, poured into water (100 ml) and extracted with diethyl ether. The combined organic extracts were dried (MgSO 4 ), concentrated in vacuo and the crude product was filtered over Florisil (cyclohexane / ethyl acetate 1:1) to give 47 mg (152 µmol, 57 %) of colorless crystals. Under nitrogen, magnesium turnings (500 mg, 20.6 mmol) were suspended in dry THF (100 ml) and ethyl bromide (200 µL, 2.67 mmol) were added dropwise. After the reaction had started, further ethyl bromide (1.60 ml, 21.4 mmol) was added and the mixture was stirred at 60
• C for 30 min. Meanwhile, a suspension of trioxatriangulenium tetrafluoroborate in dry THF was treated with ultrasound for 30 min.
To this suspension ethyl magnesium bromide in THF (20 ml, 4.12 mmol) was added and the mixture was stirred at room temperature for 1 h. The mixture was poured into an ammonium chloride solution (100 ml) and the organic layer was washed with water, dried (MgSO 4 ) and concentrated in vacuo to give 222 mg (706 µmol, 88 %) of a colorless solid. m.p.: 195
• C. 
III. ETHYNYL-TOTA AND TOTA ON AG(111)
Figures S2a and b present typical STM topographs recorded after sublimation of molecules 3 (ethynyl-TOTA) and 4 (TOTA), respectively, onto Ag(111). On both samples the same triangular building block was found (yellow squares). It corresponds to the bare platform 4 on Ag(111). Like on Au(111), almost all molecules 3 decompose on Ag(111).
The STM images in Figs. S2 reveal a further piece of information. Whereas bare platforms 4 do not aggregate on Au(111) (Fig. 1g in the manuscript) , they form clusters on Ag(111). The intermolecular interactions reflect the balance between attractive van der Waals and H bonding and Coulomb repulsion. The latter originates from charging of the adsorbed molecules. Consequently, the clustering on Ag(111) indicates a reduced molecular charge compared to the case of Au(111). Ag(111) being more reactive than Au(111), the platform is presumably more strongly coupled to the electron gas of Ag(111). In addition, the bare platform 4 is a cation. Therefore, increased coupling to a metal presumably reduces the positive partial charge on the molecule. Hence, a different coupling to the substrates is consistent with attractive/repulsive intermolecular interaction on Ag(111)/Au(111).
Next, we address the fragment 4b . The properties of 4b on Au(111) are similar to those of 4 on Ag(111). Both form clusters, which is consistent with small partial charges, and do not exhibit a LUMO close to the Fermi energy. In contrast, the clustering, and hence the charge state of 4 is different on Ag and Au as discussed above. Moreover, its LUMO is either far from or close to the Fermi energy on these surfaces, respectively. Taken together, these observations hint that the fragment 4b may represent a differently charged state of molecule 4 .
IV. ETHYL-TOTA AND PROPYNYL-TOTA ON AU(111)
In addition to the molecules presented in the main article, we also deposited ethyl-TOTA and propynyl-TOTA on Au(111). Figures S3a and b present topographs of ethyl-TOTA. The shape of intact ethyl-TOTA molecules is similar to methyl-TOTA. However, it appears ≈ 0.05 nm higher (0.28 nm height) than methyl-TOTA. Almost all ethyl-TOTA molecules (99.7 % of more than 1000 molecules considered) are intact on Au(111), which is consistent with the interpretation of the fragmentation presented in the article.
Propynyl-TOTA was investigated by depositing a mixture of 60 % propynyl-TOTA and 40 % ethyl-TOTA onto Au(111) (Figs. S3c and d) . A vast majority of molecules is fragmented. 
V. DETAILS OF DFT CALCULATIONS
A hexagonal unit cell comprised of 5 layers with 305 Au atoms in total was used with periodic boundary conditions. A k -grid of 2×2×1 was employed. The geometry of two upper (three bottom) Au layers was relaxed (fixed to the bulk structure). The tight (light) default species settings were employed for the adsorbents' atoms (Au atoms) 5 . All geometries were optimized until forces were smaller than 0.01 eV/Å (16 pN). Figure S4 presents the calculated molecular orbital density of states (MODOS) of molecules 1 (green) and 4 (yellow) adsorbed to Au(111). The MDOS is defined as the projection of all electronic states of the moleculesurface system into the states of the molecule in the gas phase. For molecule 1 (CH 3 −TOTA) the calculated energy of the HOMO (LUMO) with respect of E F is ≈ −1.1 eV (2.9 eV). This is similar to the experimental data, where no LUMO was obseved below 2 eV and an onset of an occupied state was detected at ≈ −1.5 eV (Fig. ) . The HOMO in the theoretical data is closer to E F than in the experiment. This is actually expected, since DFT calculations tend to underestimates HOMO-LUMO gaps. 6 The MODOS of the bare platform 4 shows in contrast to that of molecule 1 a LUMO close to E F . Consequently, the calculated platform corresponds to 4 and not 4b on Au(111) (cf. Fig. 3d) .
VI. CACLULATED MDOS
In our calculations, the platform relaxes to 4 (state close to E F ) rather than 4b (no state), despite the fact that various starting geometries were used. This has so far prevented an unambiguous identification of 4b . The fact that 4b clusters and 4 does not, however, suggests that the charge state of 4b is different from that of 4 . Such an electronically different, metastable state may be difficult to identify with DFT calculations.
VII. ADSORPTION GEOMETRY OF TOTA AND METHYL-TOTA ON AU(111)
The calculated adsorption geometries of TOTA 4 and methyl-TOTA 1 are very similar (Figs. S6a and  b) . Both molecule adsorb at the hcp-hollow site of the Au(111) surface. Moreover, the orientations of the molecules with respect to the substrate are almost identical. The calculated orientations are consistent with those found in STM topopographs (see example in Fig. S6 ). The calculated distance of the planar TOTA platform and the surface atoms is 0.33 nm. Since the platform of methyl-TOTA is tilted, the central C atom is 0.1 nm higher than the outer C atoms. The distance between the outer C atoms and surface layer is 0.29 nm. The calculated adsorption geometry of ethynyl-TOTA (not shown) is essentially identical to that of methyl-TOTA because the same platform mediates the interaction with the surface.
FIG. S5.
Calculated adsorption geometry of TOTA and methyl-TOTA on Au(111). The center of both molecules is positioned at the hcp-hollow site of Au(111). As indicated in (b), the orientation on the molecules is characterized by an angle of 36
• between the sides of the molecules and a closepacked direction of the Au(111) layer. • .
